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WIND-TUNNEL INVESTIGATION OF THE EFFECT OF TAB BALANCE ON 
TAB AND CONTROL-SURFACE CHARACTERISTICS 
By Jack D. Brewor and M. J. Queijo 

SUMMARY 


An investigation was conducted to furnish data on the effect 
of tab balance on tab and control-surface characteristics. The 
airfoil tested had a modified NACA 65i-012 contour with a plain 
flap having a chord equal to percent of the wing chord and with 
a tab having a chord equal to percent of the flap chord and 
having several nose shapes and overhang lengths. 

The results of the investigation indicated that, in general, 
tab balance affected tab hinge-moment characteristics in much the 
same manner that flap balance affects flap hinge-moment character- 
istics. A moderate amount of tab balance did not seem to have any 
adverse effect on flap hinge-moment characteristics. Transition 
strips placed near the leading edge of an airfoil reduced the effec- 
tiveness of either plain or balanced tabs. Opening the tab gap 
reduced the tab effectiveness, but the reduction became less as the 
tab balance was increased. 

Application (by an approximate method) of the results to two 
typical airplanes indicated that the addition of overhang balance 
to spring tabs was an effective means of reducing the control forces 
of spring— tab ailerons . Tabs with sealed internal balances were 
generally less effective in reducing aileron control forces than 
tabs with round— nose overhangs of the same balance length. 


INTRODUCTION 


Some means of balancing the excessive aerodynamic forces on the 
control surfaces have been found necessary in the designs of large 
airplanes and high-speed airplanes. Results of tests reported in 
references 1 to 3 show spring tabs to be one of the most effective 
means of obtaining aerodynamic balance. In some cases, however, the 
control forces become quite large even with a spring— tab arrangement. 
A spring— tab analysis presented by Gates of Great Britain indicates 
that a large part of the control forces for spring— tab ailerons may 
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resvilt from tab hinge moments. Some .data (references U and 5) 
available on plain-tab hinge moments but little, on balanced— tab 
hinge moments. The present tests were conducted in the 2 ^- by 6 — foot 

test section of the Langley stability tunnel to provide such tab data 
in order to investigate the practicability of using tab balance to 
reduce control forces. The effects of transition strips and tab gap 
on hinge-^ucaaent characteristics wore also investigated. 


S-HvlBOLS 


Ch. 




•R. 


c 

Cf 

°t 


airfoil section lift coefficient 

f.lap (or aileron) section hinge-moment coefficient 
tab section hinge-moment coefficient 
resultant flap (or aileron) balance— pressure 


coefficient 


yi 


Lower ^^Upper'^ 

resultant tab balance— pressure coefficient ( P^. - ^ \ 

V ^Lower ^Upper j 

pressure coefficient above or below flap (or aileron) seal 

pressure coefficient above or below tab seal 

chord of basic airfoil with flap and tab neutral, feet 

flap (or aileron) chord from flap (or aileron) hinge line 
to trailing edge with tab neutral, feet 

tab chord from tab hinge line to trailing edge, feet 

flap (or aileron) balance chord, distance from hinge line to 
a point midvray between points of attachment of flexible 
seal of sealed internal balance, feet 

tab balance chord; distance from tab hinge line to leading 
edge of exposed overbar.ig balance or to a point midway 
bet\/een po 5 nts of attachment of flexible seal of sealed 
internal balance, feet 

distance from plane of symmetry to inboard end of aileron, 
feet 
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distance from plane of symmetry to outboard end of aileron, 
feet 

5^ flap (or aileron) deflection with respect to airfoil, degrees 

total deflection of right and left flaps (or ailerons), degrees 

6^ tab deflection with respect to flap, degrees 

a ' angle of attack, degrees 

0 trailing-edge angle, degrees (See fig. 1.) 

F control force, pounds 

kj_ ratio between angular deflection of control (stick or wheel) 

and aileron deflection with spring tab fixed 

k 2 ratio between angular deflection of control (stick or wheel) 

and tab deflection with aileron fixed 

k- spring constant, ratio of control (stick or wheel) force to 

^ spring— tab deflection when aileron is held fixed and 

airspeed is zero, pounds per degree 

Fi,F 2 ' correlation factors defined on nage Ul of reference 9 

V indicated airspeed, miles per hour 


Acw = c 




- Ch. 


‘^Balanced tab 




'^64 


= Ch, 


■^5. 


tBalanced tab 


‘■a 


Ocr 

j 


6^,5 


f^^t 




a,6t 


(%) 


<=hf = 





Sf,5t 


°Blain tab 
^Plain tab 


J 
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The subscripts outside the parentheses of the foregoing partial 
derivatives indicate factors held constant during measurement of 
the derivatives. 


APPARATUS AND TESTS 


The tests of the present investigation were conducted in the 
^ 2 ~ 6— foot test section of the Langley stability tunnel. The 

model had an airfoil chord of 2 feet and spanned the throat of the 
tunnel. Photographs of the model in the tunnel are presented in 
figure 2. The part of the model forward of the 75~P®^cent— chord 
station was made of laminated mahogany and had an NACA 652^-012 
contour, but from the 75~P®^o©ii'tr-chord station to the trailing edge 
the wing had flat sides forming a trailing-edge angle of 13 . 5 °. 

The ordinates of the modified airfoil are given in table I. 

The model had a plain flap constructed of laminated mahogany 
with a steel central web to which a steel tab was attached; the flap 
chord was 25 percent of the airfoil chord. The tab had a chord equal 
to 25 percent of the flap chord and was equipped with several brass 
nose pieces of various shapes and overhang lengths. The dimensions 
of the flap and tab are shown in figinre 1, The ordinates of the tab 
nose shapes are given in table II . 

The part of the model forward of the 75-percent-chord station 
was attached rigidly to disks that were mounted flush with the tunnel 
walls. Clearance gaps of approximately I/I 6 inch were left between 
the disks and the ends of the control surfaces. 

The lift on the model was measured with an integrating manometer; 
flap hinge moments were measured with a calibrated spring balance; tab 
hinge moments were measured by calibrated electric strain gages; and 
the pressure differences (resultant balance pressures) were measured 
by U— tube manometers. 

All of the tests v/ere made at a dynamic pressure of 155*5 pounds 
per square foot. The corresponding Reynolds number and Mach number 
are 4.59 X 10^ and 0.34, respectively. 

The greater part of the teats were made with transition strips 
attached to the upper and lower surfaces of the model. The transition 
strips were made by cementing No. 60 carborundum grains to Scotch 
cellulose tape in a strip ^ inch wide. The tape was attached to the 

model so that the leading edges of the carborunduia strips were at the 
1 . 0 — percent-chord station. 


6 


MCA TN Ko. 11+03 


Tests vera made with the tab gap sealed and open for the 
round tab nose shapes (gap = 0,004c) . The tab gap was open for 
all othei' tests. The flap gap was sealed for all tests. 


CORRECTIONS 


Corrections applied to the test data for the effect of jet 
boundaries are based on the equations of reference 6. The methods 
of reference 6 were extended in order to obtain the corrections to 
flap hlnge-ii’oment coefficient and resultant balance— pressure coef- 
ficient. The equations usod in roaking the corrections were: 

Cj = 0.963c 2* 


a = a ' 4 0 . 2 '^lc 




ohf. = Ch^' + 0., 0087c 

% = J’e/ - 0.042CJ* 


Primed values I’efer to the uncorrected value. 


The corrections do not bake into account the tunnel— wall 
boundary-layer effects or the effects. of the gaps between the ends 
of the conbrol surfaces and the end disks. The angle-of-attack 
correction does not take into account the small effect of lift 
resulting from tab and flap deflections. The corrections for 


and for h 


R 4 


’./ere found to be very small and v;ere neglected . 


RESULTS AM) DISCUSSION 
Presentation of Data 


Tho data are presented as plots of airfoil section lift 
coefficient, flap sectj.cn hinge-moment coefficient, tab section 
hinge— moment coefficient, and the resui.tant flap balance— pressure 
coefficient as functions of flap deflection, for all modei. confi- 
gurations tested,,' in fif^ures 3 ^9- T4© .resultant tab balance- 

pressure coefficient is presented for the plain tab only in fig- 
ure 3(d). The same coefficients are plotted against angle of attack 
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in figures 20 to 27 (for 5^ = 0° and = 0*^). Parameter values 
ottained from these figures are presented in table III. The effects 
of tab nose shape and tab overhang length on the tab hinge-moDient 
parameters are shown in figizres 28 and 29* Figure 30 shows the 
effect of tab balance on flap section hinge-moment coefficient. 

The effects of fixing transition and of sealing the tab gap on tab 
hinge-moment parameters are indicated in figure 3I. 


Effects of Tab Nose Shape and Overhang 


In figure 28 the parameters c^^ , 



and 



become more positive as the nose shape is changed from sharp to blunt 
or as the tab overhang is Increased. In general, the parameters are 
affected by tab balance in the manner that should be expected on the 
basis of previously obtained test results for the effects of flap 
balance on flap hinge-moment characteristics (references 4, 8) . 

Neither tab overhang nor tab nose shape generally has any appreciable 

effect on the parameters c^- or cji . The tab hinge-moment 

5f 

effectiveness increases as the tab nose shape is changed from sharp 
to blunt. Increasing the tab overhang length causes the tab to 
become more effective with the blunt and round nose shapes but causes 
irregular results for the tab with the elliptical and sharp nose . 
shapes . 


A correlation of the effects of overhang balances for ailerons 
is expressed (equations (23) and (24) of reference 9) terms of a 
factor F]_ related to overhang length and a factor F2' related 
to balance nose shape. The relations of these factors to the geometry 
of the balance are given in reference 9* The correlation has been 
applied to the tab balances of the present investigation and the 
results are compared with the experimental values of the parameters 
c^ and cj^ . The comparison given in figure 29 shows that 

application of the correlation, in its present form, to tabs results 
in overestimating the effects of the balances on tab hinge moments. 

The poor agreement between the present experimental results and the 
correlation probably is caused by the large difference between the 
tab— chord ratio (c+ = 0.06c) of the present tests and the aileron- 
chord— ratio range (c^ = 0.155c to 0.30c) used in developing the 
correlation. Symbols representing different nose shapes for constant 
overhang lengths and symbols representing different overhang lengths 
for constant nose shapes fall close,’ however, to the same line. This 
agreement indicates that the relative Importance of nose shape and 
overhang length is given accurately by the present correlation. There- 
fore, the correlation given in reference 9 can possibly be made to 
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apply to almost any control surface or tab if factors related to 
the chord ratio were used in addition to the factors and 

Figure 3 C, a plot of flap section hinge— moment coefficient 
against flap deflection for variotis ratios of tab deflection to flap 
deflection shows that the. presence of a round— tab balance of 0 . 50 c^ 
length does not greatly alter the effect of the tab on the flap 
hinge moments. Because a rather extreme tab balance was used for 
this comparison, tab balance, apparently, is not likely to have any 
serious adverse effects on flap hinge-moment characteristics for 
practical installations. 


Effects of Transition Strips and Tab Gap 


The effects of fixing transition and of sealing the tab gap on 
hinge-moment parameters are shown in figure 3 I. Placing transition 
strips at the 0 . 01 c station causes all the hinge-iaoment parameters 
except cji, to become less negative than they were for the condition 

of transition strips off; Cj^ becomes less positive. 

ta 


Opening the tab gap causes cji- and cj^, 

-J- rf. I 


negative but general.ly has little effect on Ch, , , 

■ta “tsf 

becomes less negative 


to become less 
Cj^ , and 


Cj^, . The tab-effectiveness parameter cj^ 

when the tab gap is unsealed, but the change is much less for a 
balanced tab than for a plain tab. 


Application of Data to Two 
Typical' A.irplanes 

In order to illustrate the effects of tab nose shape and tab 
overhang length on aileron control forces, the hinge-moment data 
obtained in the present investigation were applied to two typical 
airplanes ■ having the characteristics listed in table I'V. Airplane 1 
is a typical fighter— type airplane and airplane 2 is a typical large 
(transport or heavy bomber) airplane. The ailerons vrere assumed to 
be equipped with spring tabs having various spring strengths. 

The control force per degree aileron deflection was estimated 
for each of the tab— nose configurations and for several assumed 
aileron balances at an assumed indicated airspeed of ^00 miles 
per hour. 
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The procedure itsed Tor estimating; the aileron control forces 
is necessarily approximate since the calculations are hased on two- 
dimensional data. Eeliahle aspect— ratio corrections for the hin^e— 
moment parameters of partial-span control surfaces or for tats have 
not heen developed. A qualitative indication of the effects of tab 
nose shape and tab overh-ang length on control forces is believed, 
however, to be obtainable by neglecting all aspect~-ra,tio corrections 
to the hinge-m'oment parameters. A correction must be applied to the 
airfoil section tab-effectiveness parameter Cj^ , however, when 

^St 

the tab spa.n is less than the aileron span. The tab correlation 
given in I’eference 9 was used to evaluate this correction. On the 
basis of this assumption, calculations of the control force per 
defjree aileron deflection have been made by means of equation (UO) 
of reference 9. Because of the limitations of the method that have 
been pointed out, the absolute values of the control force per 
degree aileron deflection are not considered to be of much significance, 
but the trends indicated by variation in the tab configuration are 
believed to be reliable. The hinge-^ioment pararoters of ailerons 
or tabs with sealed internal balances wei-e calculated by methods 
described in reference 10 by use of the hinge-moment parameters of 
plain sealed ailerons and tabs and the resultant balance— pressure 
parcUJieters. The results of the calculations are presented in 
figm’es 32 and 33 as plots of control force per degree aileron 
def-lection against tab overhang length for the nose shapes tested 
and for several assumed values of aileron balance and spring strength. 
Figure 32 presents the results obtained for airplane 1 and figure 33 
presents the results obtained for airplane 2, 

In general, increasing the tab overhang length or the bluntness 
of the tab nose shape decreases the control force. The resTilbs 
presented in figures 32 and 33 have been summarized in figure 
which shows the ratio of control force with a balanced tab to control 
force with a plain tab plotted against spring constant for various 
values of aileron balance. Figure 3^ shows that the effectiveness 
of the tab balance in reducing control force is practically inde- 
pendent of aileron balance and that the effectiveness decreases as the 
value of increases. The greatest percent of reduction occurs 

for the seivotab (k^ = 0). 

Calculations were made of the control forces for several assumed 
sealed internal balances on the tab b,v using the plaixi tab data and the 
tab balance pressur’os. The results are plotted in figure 39- Control- 
force curves obtained from figures 32 and 33 the tabs with round- 
nose overhangs a:c'e included in figure 35 comparison. In general, 
the control forces for a sealed internally balanced tab with a plain 
nose are greater than for a tab with a round nose overhang of the same 
balance length. 
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Figure 36 shows the variation of control force per degree 
aileron deflection with airspeed foi- various aileron and spring- 
tab balance conditions and indicates the great reduction in control 
force possible with balanced spring tabs throughout the speed range. 

All of the foregoing control— force results were calculated by the 
comparatively simple method given in reference which assumes 
linear variations of aileron and tab hlnge-momeut coefficients with 
aileron deflection, spring— tab deflection, and angle of attack. A 
more difficult, but more accurate, method considering the actual 
nonlinear aileron and tab cio’ves is given in reference 11. In order 
to check the validity of the control— force results obtained by the 
linear method, a plot shovring the effect of tab balance on the 
variation of control force wi.th aileron deflection is presented in 
figTore 3Ti determined by references 9 11. Although differences 

in the two sets of results exist, especially at large aileron deflec- 
tions, figure 37 shows that the trends indicated by the results 
obtained from the linear method are reliable. 


CONCLUSIONS 


An investigation w'as conducted in the 2-- by 6 ’— foot test section 

2 


of the Langley stability tunnel of a two-dimensional wing model 
having a modified NACA 65i~ 012 contour with a plain flap having a 


chord equal to 25 percent of the wing chord and with a tab having 
several nose shapes and overhang lengths and having a chord equal to 
25 percent of the flap chord. The results of the investigation and 
the application (by an approximate method) of the results to aileron 
control forces indicated the following conclusions; 


1. In general, tab hinge-ancment characteristics were affected 
by tab balance in much the same way that flap hinge-moment charac- 
teristics are affected by flap balance. 


2. A moderate amount of tab balance would have no adverse 
effect on flap hinge-moment characteristics. 


3 . The tab effectiveness decreased when transition strips were 
placed near the leading edge of the airfoil. Opening the tab gap 
reduced the tab effectiveness, but the reduction decreased as the 
tab balance increased. 

4. The addition of overhang balance to spring tabs was an 
effective means of reducing the control forces of spring— tab ailerons. 
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5 . Tabs with sealed internal balances were generally less 
effective in reducing aileron control forces than tabs with round- 
nose overhangs of the same balance length. 


Langley Memorial Aeronautical Laboratory 

National Advisory Committee for Aeronautics 
Langley Field, Va., June 10, 194'7 
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TABLE I 

ORDINATES FOE MODIFIED NACA 65;^-^12 AIRFOIL 


[station and ordinates in percent airfoil chordj 


Station 

Ordinate 

0 

0 

1.25 

1.39 

2.50 

1.88 

5. CO 

2.61 

T.50 

3.17 

10.00 

3.65 

15 

4.40 

20 

4.97 

25 

5.41 

30 

5.72 

4 o 

6.00 

50 

5.76 

60 

4.94 

70 

3.74 

75 

3.06 

80 

2.46 

85 

1.87 

90 

1.23 

95 

0.69 

100 

0.10 

L. E. radius: 

1.00 
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TABLE II 

ORDINATES OF TAB NOSE SHAPES 


[Station and ordinates in percent airfoil chord; stations 
measiu'ed from forv^ard end of overhancj 



Ordinates 

Station 

0 , 35 c.t ©"verhang 

0. 

50c.(^ overhang 

Blunt 

nose 

Round 

nose 

Elliptical 

nose 

Sharp 

nose 

Round 

nose 

Elliptical 

nose 

Sharp 

nose 

0 

0 

0 

0 

0,063 

0 

0 

0.063 

.063 

-519 


.227 

.086 

,361 

.191 

.078 

.1P5 

-754 

.475 

-322 

.110 

.507 

.278 

.094 

.208 

- 875 

.604 

. 4 o 6 

.l 4 l 

-635 

.355 

.116 

• 313 

-958 

.713 

.489 

.181 

• 757 

.431 

,142 

.458 

1.020 

.825 

-579 

.236 

• 915 

.515 

.179 

.625 

1.020 

.9O0 

.653 

• 299 

.975 

.591 

.222 

.792 

1.003 

-957 

.718 

.362 

1.0 J 5 

.652 

.264 

.938 

-985 

-974 

-759 

.418 

]..' v .'63 ' 

.697 

.301 

1.146 

.961 

.961 

. 807 

• 497 

1,072 

.750 

•355 

1-394 

-936 

-936 

.838 

• 578 

1 .g 47 

.792 

.408 

i 1-563 

.912 

.912 

.856 

• 655 

1.022 

.824 

.434 

1-771 

.087 

.337 

.862 

-733 

. 996 

.849 

.514 

1-979 

.862 

.862 

.856 

.813 

• 973 

.866 

.567 

2.188 

-833 

.838 

.828 

.838 

,948 

.8(’l 

.620 

2-396 





. 924 

.879 

.673 

2.813 





.916 

, 865 

.779 

3-125 

i 




.836 

.838 

\ 

.838 
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TABLE III 


PARAMETER VALUES FOR MODIFIED RACA 65^-012 AIRFOIL WITH 0.25c FLAP AND VARIOUS 0.25Cf TABS 


[values measured at a = 0®, 5^ = 0°, and 6^ « 0°] 


o 

fit 

o 

— 

Balance 

nose 

shape 

Tab 

nose 

gap 

Transi- 

tion 

strips 







'**ta 



••■a 


Pr 


Pp 

^6f 


0.13U 

Plain 

Sealed 

On 

0.105 

0.054 

0.020 

-0.0025 

-0.0088 

-0.0115 

0.0001 

-0.0012 

-0.0073 

0.024 

0.079 

0.014 

0.004 

0.013 

0.044 


Plain 

Sealed 

Off 

.108 

.062 

.021 

-.0032 

-.0112 

-.0138 

.0003 

-.0026 

-.0085 

.030 

.090 

.013 

.007 

®.018 

a. 051 


Plain 

Open 

On 

.105 

.053 

.014 

-.0022 

-.0084 

-.0098 

0 

-.0015 

-.0072 

.026 

.076 

.011 





Plain 

Open 

Off 

.107 

.060 

.016 

-.0027 

-.0100 

-.0120 

.0006 

-.0026 

-.0086 

.030 

.089 

.010 




•35 

Blunt 

Open 

On 

.106 

.053 

.014 

-.0022 

-.0082 

-.0108 

.0006 

-.0008 

-.0039 

.024 

.076 

.012 





Round 

Sea lea 

On 

.105 

.056 

’.019 

-.0026 

-.0092 

-.0115 

.0006 

-.0006 

-.0049 

.025 

.080 

.010 





Round 

Sealed 

Off 

.112 

.060 

.020 

-.0032 

-.0109 

-.0144 

.0007 

-.0014 

-.0059 

.031 

.087 

.013 





Round 

Open 

On 

.104 

.053 

.014 

-.0022 

-.0079 

-.0106 

.0004 

-.0010 

-.0050 

.026 

.076 

.011 





Round 

Open 

Off 

.108 

.057 

.016 

-.0028 

-.0094 

^.0130 

.0011 

-.0014 

-.0063 

.030 

.093 

.009 





Elliptical 

Open 

On 

.106 

.051 

.010 

-.0022 

-.0080 

-.0092 

.0004 

-.0012 

-.0056 

.025 

.076 

.006 





Sharp 

Open 

On 

.107 

.050 

.011 

-.0022 

-.0080 

-.0089 

0 

-.0015 

-.0065 

.026 

.078 

.006 




•50 

Round 

Sealed 

On 

.109 

.055 

.018 

-.0029 

-.0094 

-.0120 

.0016 

.0005 

-.0008 

.028 

.076 

.012 





Round 

Sealed 

Off 

.109 

.061 

.021 

-.0033 

-.0111 

-.0150 

.0020 

.0007 

-.0008 

.030 

.086 

.012 





Round 

Open 

On 

.104 

.050 

.014 

-.0022 

-.0078 

-.0116 

.0013 

.0006 

-.0014 

.024 

.074 

.011 





Round 

Open 

Off 

.109 

.054 

.019 

-.0031 

-.0093 

-.0143 

.0019 

.0005 

-.0012 

.031 

.084 

.010 





Elliptical 

Open 

On 

.104 

.051 

.010 

-.0022 

-.0078 

-0093 

.0015 

.0008 

-.0037 

.024 

.074 

.005 





Sharp 

Open 

On 

.104 

.048 

.008 

-.0021 

-.0078 

-.0091 

.0006 

-.0002 

-.0054 

.024 

.074 

.005 





^Data not presented. 
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GEOMETRIC CHARACTERISITCS OF TYPICAL AIRPLANES' 


Control-etlck length or control-wheel radius, r, feet 

Ratio of control (stick or wheel) deflection to aileron deflection, k^^ 

Ratio of control (stick or wheel) deflection to tah deflection, kg . . . 

Aileron span, bg, feet 

Root— mean— square aileron chord, Cg^, feet 

Wing span, b, feet • 

Wing area, S^, square foot 

/ 

Tab span, b^, feet 

Root-mean— square tab chord, c^, feet 

Wing aspect ratio, 

Location of inboard end of aileron, 

yo 

Location of outboard end of aileron, 

Wing taper ratio, X. 

Weight, pounds * 


Airnlane 1 
. 1.33 

Airnlane 2 

0.75 

1.00 

10.00 

. - 0.333 

-3.333 

. 9.85 

24.40 

1 . 1^2 

4.25 

49.0 

130 

. 400 

2816 

2.38 

8.0 

. 0.354 

1.06 

6.0 

6.0 

. 0.564 

0.600 

. 0.966 

0.975 

0.25 

0.45 

. 13,000 

80,000 


NATIOKAL ADVISORY 
COMMITTEE FOR AERONAUTICS 


NACA TN No. 1403 


Cf- 0.25 c 
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0./34c^ 



0. 002 C 


0.35 Cf Ok'&r/?arjg 


Cf --O.ZSCf 


C.OO Cf o/erhang 
/?ouno/ 

OGje 


E///phca/ 

nose 


S/iorp 

nose 


50 Cj. ■" — Cf. -0. 25 Cg 



B/unt 

/?oce 


Round 

nose 


Elliptical 

nose 


Sharp 

nose 



Figure /. - Dimensions of f/ap and iad ivith 
/nodified IVFCA 6'5/-0/2 a/rfo//. 
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Fig. 2a 
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Figure 2.- 




(a) Rear view, a = 10^; 6^ = 15°; 6^ = 20*^. 

View of balanced tab model in 2-- by 6-foot section of Langley 

2 

stability tunnel. 
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Fig. 2b 



(b) Front view, a = -10°; 6^ = -15°; 6^. = 20°. 


Figure 2.- Concluded. 







Airfo/I section hft coefficient 



Figure 3 .-Sect/on uerocfrnum/c ctinrocter/sticis of modified NACA 6S,-0/2 o/rfo// mth 3. 25c f/op au7<d 0.25gr 
Tad ncooe eAupe, phm ; fab giap, jea/ecf; franj/f/on strips af 0.0/c. 
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F/ap def/ecf/on, Sf , dfg ^^op deflection ,6f , deg 
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F/gared. -Conf/nuecf. 
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Fig. 3c 
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Flap c/ef/ect/on , Ff, deg 
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F/gi/re J- Fo/pcA/ded. 
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Fig. 4 
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/7a/? def/echon^ ^f ,(^^9 * ^ 6f , deg 

F/gure ^.-Sec//o /7 aerod/na^/c c/?(7/?7c7er/s/jCtS of /7?oo//f/ed A/A CA S'Sy-O/^ o/rfo/Z yy/Zh 0.£Sc f Zap o/?o/ O.FSep fob. 
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Fig. 5a 
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F/ap deflection ^ 6f , deg 
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Fig. 5c NACA TN No. 1403 


2:? ^ /j// i/o//:?ps' //ojj/f/ 



Figured.- Ject/a? (7e/z^//7(7/77/c c/?o/vc/er/jfyce oF/voc//fjec/ /VACA o/r/o// yy/fh 0.25c flap and 0.2Scp fab . 

Tab noae abape,p/a/n ; tad gap, oper?j trar?a/t/on afr/pj op^; cc,0° cd 
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Fig. 7a NACA TN No. 1403 
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Fig. 7c NACA TN No. 1403 
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4 8 


/^ /6 20 



F/ap deflection j df , deg F/ap deflection^ df^ deg 

FaJa:;0^. 

Figure 8rS6>c/yo/? aerocF//7a/7?/c c/?oracfer/j/’/as ofrr?ocl//ied/\/ACA €5,’0/2 o/r/o/Z iv//’/? 0.2Sc flap and 0.2Fcf fab . 
TaZr r?os(e sZ?c/pe ^ rouncZ; ,0.35cp: foZ> pop ,J6o/ecZ; Znarps/Z/or? ^^/r/pa oZ O.O/c. 
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f/gure 6. - Contmuec/ . 


Fig. 8b NACA TN No. 1403 



NACA TN No. 1403 


Fig. 8c 





-r- 

T! 

”T 

p 

' f V 



Iff 

^ I 7 i 




J J 


/ 

1 

n 

r 


III 1 j 

Ul4 




F / 

t 


’ / / 

^ . 



- fhi 





U 

^ ( 

f J 

n 

f 




ILL 




7// 

f f 

f ) 

^ f) 

J / 




7 f f 




// / 

J 


' 




^11 

Ul 





r / 

T, 

f t 




If If f 

7 7 




IT' 

fr 

/ f 

if 




if ft? j 

1 j 




FI 

V. 

r f . 

T 




/ / i 

f f 





7^ 






.& ni 

{ 




TF 

V 

IT 





jW' 

J 3- 




|Tf 

T 

V 1 






■i i - 




i/l 

T't 

7 f 










tu 

71 

/ 





0 W 

> iS 

S s 




III 

i V 
! / 

r 





' 1 lltlT 

■ 1- 




U-t< 


/ 





T^uL' 

§ 



//I 1 

ffrf 

\ A 





1 





ul 1 

Lj/ 

'/ 





/ 

j y JxL Jjl / 




/// / / 

^77/ 






- 7v 

/ / Tf/fA 





fez_ 






K U 

IML 



^ ^u^/:>/jjpo:? /u^u/ou/-<p3u/i^ uo/p^r dv/j ^u^u/ou/-^6u/i/ uo/p^s qq 


ajD99djd douo/oq dou ^uo^fn^a^ 





V 


N 






op 






/j? ^^£/p/:?/jj<?OJ 4JII uo/par //ojj/i/ 


F/ap deflection j 6f ^ deg F/ap deflection^ df ^ deg 

FcJ CC; to. 2 
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A/rfo// jecfton hff coefftc/6^nf^ 



fa) a ,0° . 

F/gure/O.-SecZ/or? oeroaf/r?o/v/c cha/vcZemZ/cs of mcd/f/ed A/ACA 65^-o/£ o/r/o/f 0.^5 c f/ap a/?d 0.25 cp fat . 

Tot noae sf?p;oe, roa/Tc/,- ; fo6 g^op, cpe/i; fror?j/f/on sf/ypa a/ O.O/c. 
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f/ap deftect/o/?, Sf ^ deg 
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Job /loss sbope^ /vc//?c/ ; o. fob (ycpj seo/ecf ; f/vos/b/o/? sfr//:xs ofb; o: ,0 . 
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Tab nose s/?ape, roancf; c^^^O.SO Cf ; fad (pqp, open; fruns/f/on sfr/yOS off; 


Fig. 17 NACA TN No. 1403 
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